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ABSTRACT 

On Februa ry  5 ,  1969 ,  t h e  writers m e t  w i t h  two groups  
c’: :.:::?-t-in/Denvey s t a f f  members t o  d i s c u s s  AAP f l i g h t  p l a n n i n g  and 
~ 0 : 7 p 1 1 1 . , ~ 1 7  models d e v e l o p e d  a t  Mal-tin t o  a id  j n exper fment  i n t e g r a -  
t i o l i .  

i x ~ ~ 1 . 1 n e s  some of  t h e  problems a s s o c i a t e d  w i t h  p e r f o r m i n g  all e x p e r t -  
:.t.nt :: c u r r e n t l y  a s s i g n e d  t o  AAP-l/AAP-2. M a r t i n  s t a f f  members 
t :*:c.f‘~.d t h e  w r i t e r s  on :  (1) c u r r e n t  A A P  f l i g h t  p l a n n i n g  s t u d i e s  
t l h -  <!I[; peieformed f o r  MSC/FCSD, ( 2 )  t h e  M a r t i n  Exper imen t s  Data Bank 

c l? .? :cr  computer  programs deve loped  and b e i n g  deve loped  unde r  con- 
t r n c t  v:ith MSFC. 
tllc.;e t o p i c s .  

‘i’he wr i te las  p r e s e n t e d  a summary d e s c r i p t i o n  o f  a s t u d y  which 

*.;’::t.crn, <* ( 3 )  t h e i r  activity s c h e d u l i n g  program (SAMMIE), and (11) 

Summaries are g i v e n  o f  d i s c u s s i o n s  c o n c e r n i n g  
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MEMORANDUM F O R  FILE 

On F e b r u a r y  5 ,  1 9 6 9 ,  t h e  wri ters  m e t  w i t h  two g r o u p s  
of Mar t in /Denver  s t a f f  members t o  d l s c u s s  AAP f l i g h t  planniri ,q 
s t u d i e s  and computer  models deve loped  a t  M a r t i n  t o  a id  i n  expc i> i -  
ment i n t e g r a t i o n .  

The c o m p a t i b i l i t y  of  experTments  . c u r r e n t l y  ass3 gned 
t o  t h e  AAP-l/AAP-2 m i s s i o n  was d i s c u s s e d  w i t h  Messrs. J .  S t e e l e  
and C .  Hassler .  Mr. S t e e l e ' s  group i s  c a r r y i n g  o u t  a f l i g l i t  
p l a n n i n g  s t u d y  for MSC/FCSD i n  s u p p o r t  o f  NL's r e q u e s t  f o r  a 
d e t a i l e d  s t u d y  o f  t h e  i m p l i c a t i o n s  o f  i n t e g r a t i n g  t h e  new expevi- 
ment b a s e l i n e  i n t o  t h e  f i r s t  AAP m i s s i o n .  The w r i t e r s  p r e s e n t e d  
a summary d e s c r i p t i o n  of a r e l a t e d  crew-t ime c o m p a t i b i l i t y  s t u d y  
p r e p a r e d  by D. J .  B e l z .  T h a t  s t u d y  examined some o f  t h e  problems 
a s s o c i a t e d  w i t h  p e r f o r m i n g  a l l  e x p e r i m e n t s  c u r r e n t l y  a s s i g n e d  t o  
AAP-l/AAP-2. The r e s u l t s  i n d i c a t e d  t h a t  a l l  e x p e r i m e n t s  might  be 
pe r fo rmed  i n  t h e i r  e n t i r e t y  on a nomina l  m i s s i o n ,  b u t  o n l y  a t  t h e  
e x p e n s e  of  v i o l a t i n g  some of t h e  f l i g h t  p l a n n i n g  g r o u n d r u l e s  
c u r r e n t l y  i n  e f f e c t  w i t h i n  FCSD. 
was t h e  i n a b i l i t y  t o  m a i n t a i n  e v e r y  s e v e n t h  m i s s i o n  day f o r  " m i s s i o n  
e v a l u a t i o n "  t o  t h e  e x c l u s i o n  of a l l  e x p e r i m e n t s  n o t  per formed 
w i t h i n  meal p e r i o d s .  I n  a d d i t i o n ,  t h e  pe r fo rmance  o f  a l l  e x n c r i -  
ments  r e s u l t s  i n  t i g h t  s c h e d u l i n s  f o r  a t  l e z s t  two crewmen 
t h r o u g h o u t  t h e  m i s s i o n .  A d d i t i o n a l  s t u d y  r e s u l t s  are shown I n  
t h e  a t t a c h e d  f l i p  c h a r t s ,  c o p i e s  o f  which were  t r a n s m i t t e d  3s 
work ing  p a p e r s  t o  Messrs. S t e e l e  and H a s s l e r .  

The p r i n c i p a l  v i o l g t i o n  n o t e d  

The M a r t i n  crew-time c o m p a t i b l l l t y  s t u d y  for AAP-l/AAr-2 
w i l l  a t t e m p t  t o  a d h e r e  to a l l  c u r r e n t  FCSD g r o u n d r u l e s ;  i t  -Is 
e x p e c t e d  t h a t  some low p r i o r i t y  e x p e r i m e n t s  w i l l  n o t  b e  i n c l u d e d  
i n  the  r e s u l t i n g  t i m e l i n e s .  For  t h a t  r e a s o n  t h e y  p l a n  t o  i n c o r -  
p o r a t e  t h o s e  e x p e r i m e n t s  n o t  t i m e l i n e d  on AAP-l/AAP-2 i n t o  t h e i r  
A A P - 3 A  t i m e l i n e s .  The re  was g e n e r a l  agreement  t h a t  t h e  s e n s i t i v i t y  
of f l i g h t  p l a n s  t o  s c h e d u l i n g  g r o u n d r u l e s  w a r r a n t s  c o n t i n u i n g  
e v a l u a t i o n  o f  s u c h  r u l e s .  

Mr. S t e e l e ' s  g roup  has  i n  r e c e n t  months p r e p a r e d  a 
r lumber  o f  s t u d i e s  i n  s u p p o r t  of f l i g h t  p l a n n i n g  a c t l v i t i e s  a t  MSC. 
T h e s e  I n c l u d e :  
crew p r o c e d u r e s  ; ( 2 )  i d e n t i f i c a t i o n  and j -ndexing of ta:jlts I . e q u l r i 4  
f o r  i n - f l i g h t  a c t i v i t i e s ;  and ( 3 )  p r e l i m i n a r y  f l j g h t  plan:: f o r  A A I '  
c o r e  m l s s i o n s .  

(1) proposed  g r o u n d r u l e s  and c o n s t r a i n t s  f o r  f l l g i i t  
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During  t h e  second  p a r t  of t h e  d a y ,  t h e  wr i te rs  nict 
w i t h  members of t h e  Exper iment  A n a l y s l s  and  I n t e g r a t i o n  S e c t i o n  
who, u n d e r  c o n t r a c t  t o  MSFC, a r e  r e s p o n s i b l e  for t h c  i n t e g r a t i o n  
of AAP ' e x p e r i m e n t s .  Our d i s c u s s i o n s  were p r i m a r i l y  concorned  
w i t h  computer  models  d e v e l o p e d  b y  M a r t i n  to ai.d i n  t h a t  a c t i v i t y .  
Mr. S.  B u l l a r d  e x p l a i n e d  t h a t  w h i l e  s i x  models  have  been d e v e l o p e d ,  
o n l y  t h r e e  have  been  used  a p p r e c i a b l y :  (1) an Exper imen t s  Data 
Bank which i s  a c o m p u t e r i z e d  d a t a  s t o r a g e  and r e t r i e v a l  s y s t e m  
d e s i g n e d  t o  p r o v i d e  a c e n t r a l  s o u r c e  f o r  a l l  d a t a  p e r t a i n t n c  t o  
e x p e r i m e n t  c h a r a c t e r i s t i c s ;  ( 2 )  an au tomated  s c h e d u l i n g  model 
(SAMMIE) d e s i g n e d  t o  a i d  t h e  s c h e d u l e r  i n  p r o d u c i n g  crew time- 
l i n e s ;  and ( 3 )  a t r a j e c t o r y / o r b i t  model c a l l e d  TRACE which ,  l l k c !  
BCMASP, p r o d u c e s  a v a r i e t y  of  s p a c e c r a f t  ephemer-i s d a t a .  

T h e  Exper imen t s  Data Bank was d e s i g n e d  unclei. t h e  d i r e c t  €on  
of Mr. P .  DuCharm. It c o n t a i n s  66 expe r imen t  d e s c r i p t o r s  for each 
e x p e r i m e n t  and  i s  c u r r e n t l y  used  t o  " t r a c k "  73 e x p e r i m e n t s .  I n p u t  
d a t a  for e a c h  expe r imen t  i s  punched o n t o  twen ty  d a t a  c a r d s  i n  a 
d e s i g n a t e d  f o r m a t .  Card f o r m a t s  c o r r e s p o n d  t o  t h e  f o r m a t s  on 
s t a n d a r d i z e d  data  fo rms  shown i n  F i g u r e s  1 and 2 .  Expe r imen t  
d a t a  w i t h i n  t h e  da t a  bank can  b e  u p d a t e d  by e n t e r i n g  new v a l u e s  
of d e s c r i p t o r s  on t h e  a p p r o p r i a t e l y  coded punched c a r d ( s ) .  The  
I n t e g r i t y  of  t h e  data bank i s  m a i n t a i n e d  by e s t a b l i s h e d  l i m i t s  on 
t h e  form and r a n g e  o f  t h e  d a t a  for e a c h  d e s c r i p t o r  o f  each  e x p e r i -  
ment .  Sys tem checks  a r e  per formed on i n p u t  da t a  t o  i n s u r e  t h a t  
i t  conforms to t h e s e  limits. 

The d a t a  bank i s  m a i n t a i n e d  by a team of  ~ 2 5  exper l rnent  
a n a l y s t s ,  e a c h  of  whom i s  r e s p o n s i b l e  f o r  m a i n t a i n i n g  f a m l l i a r l t y  
w i t h  1.3 e x p e r i m e n t s .  These p e o p l e  a l s o  p r e p a r e  and u p d a t e  E x p e r i -  
ment I n t e g r a t i o n  Requi rements  Documents ( E I R D ' s )  f o r  D'ISPC. T h e  
d a t a  bank  i s  u p d a t e d  f r e q u e n t l y  and u s u a l l y  c o n t a i n s  more c u ~ ~ e n f ;  
d a t a  t h a n  i s  found  i n  t h e  EIRD's. M a r t i n  has n o t  u sed  t h e  d a t a  
bank o u t p u t  d i r e c t l y  as a n  i n p u t  t o  t h e i r  s c h e d u l i n g  modcl b e c s u s c  
much of the  e x p e r i m e n t  data  r e q u i r e d  by t h e  s c h e d u l e r  is riot  e a s l l y  
q u a n t i f i a b l e .  

The  computer  programs f o r  t h e  da t a  bank are w r i t t e n  i n  
COBOL and r u n  on an  IBM 360/65,  a machine u s e d  a t  M a r t i n  p r i m a r i l y  
f o r  commercial  a p p l i c a t i o n s .  We e x p l o r e d  t h e  c o m p a t i b i l i t y  o f  
Martin o u t p u t  tapes  w i t h  Bellcomm's Univac 1108 s y s t e m .  The IBM 
3 6 0 / 6 5  g e n e r a t e s  a n i n e - t r a c k  t a p e  w i t h  a p a c k i n g  d e n s i t y  of 
1 6 0 0  BPI and d i f f e r e n t  b l o c k  l e n g t h s  t h a n  t h e  UNIVAC 1108 .  Mr. 
DuCharm n o t e d  t h e  p rob lem of g e n e r a t i n g  a t a p e  on t h e  360/65 
which c o u l d  b e  used  by  t h e  1 1 0 8 :  a s y s t e m s  program would have  
t o  be w r i t t e n  t o  a c c o m p l i s h  t h e  r equ i i7ed  c o n v e r s i o n .  S u c h  a 
program would be u s e f u l  on ly  i f  M a r t i n  continue:;  t o  m?L ln l ;n ln  
c u r r e n t  i n f o r m a t i o n  i n  t h e  d a t a  bank;  a t  pr,c:;ent MSFC p l a n 3  to 
Suspend s u c h  u p d a t i n g  a f t e r  A p r j . 1  1, 1 9 6 9 ,  n l t ~ l o u ! : h  M:l . r4  i 1 1 '  ;i 
a n a l y s t s  wil.1 cont'l.nue t o  t r a c k  expcrlmcnt:;  u r i ( 1  ui)clnt;ts 1: I \?I" : ;  , 
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The M a r t i n  A c t i v i t y  S c h e d u l i n g  Model (SAMMIE) w a s  
d i s c u s s e d  w i t h  fi'lessrs. S .  B u l l a r d  and M .  Brunschwig.  blr. 
Rrunschwig e x p l a i n e d  t h a t  t h e  model  was i n t e n d e d  to bc a s i m p l e  
a l g o r i t h m  which s a c r i f ' i c e d  s o p h i s t i c a t i o n  f o r  s p e e d  of co ixputa t i  o:?. 
( A  t y p i c a l  r u n  for A A P - l / A A P - 2  t a k e s  3-4 m i n u t e s  on t h e i r  coiiiput.cri. ) 
The r e s u l t  however i s  t h a t  a s u b s t a n t i a l  amount of  hand s c h e d u l i  rip: 
must be done and p r e s e n t e d  to t h e  model  as i n p u t .  T h e  model iLself  
Is a p p r o x i m a t e l y  1 5 0 , 0 0 0  words l o n g  and  i s  w r l t t e n  i n  FORTRAN. 

B a s i c  d a i l y  crew c y c l e s  are  i n p u t  to t h e  model and c a n  
be m o d i f i e d  o n l y  by s u p p l y i n g  an  e n t i r e  new c y c l e  for t h e  p a r t i -  
c u l a r  day .  Such m o d i f i c a t i o n s  amount t o  a n  " o v e r l a y "  of  t he  b a s i c  
c y c l e .  I n  cases. o f  ex t r eme  d e v i a t i o n  frorrl t h e  bas ic .  c y c l e  t h c  
comple t e  crew t i m e l l n e s  f o r  t he  days  a f f e c t e d  a r e  genera ted  by 
hand and  s u p p l i e d  2s i n p u t  i n  their e n t i r e t y .  

When more t h a n  one crewman i s  r e q u i r e d  for a n  expcr3.?.r!it>1it,, 
t h e  program presumes t h e y  a re  engaged  i n  t h a t  expe r imen t  s h u l -  
t a n e o u s l y .  Where t h i s  p re sumpt ion  i s  n o t  v a l i d ,  as i n  some AAP 
m e d i c a l  e x p e r i m e n t s ,  t h e  "pack ing  d e n s i t y "  of e x p e r l m e n t s  I n  t h e  
t i m e l i n e  g e n e r a t e d  by SAMMIE may b e  l e s s  t h a n  t h a t  a c h f e v n b l c  by 
hand s c h e d u l i n g .  T h i s  l i m i t a t i o n  can  i n  some c a s e s  h e  r e d u c e d  
by h a n d - s c h e d u l i n g  two o r  more e x p e r i m e n t s  i n  r e l a t i o n  to eacll  
o t h e r  and  f e e d i n g  t h e  group of e x p e r i m e n t s  t o  SAMMIE as a u n i t .  
The u s e r  of SAMMIE must  be as f a m i l i a r  w i t h  e x p e r i m e n t s  as t h e  
h a n d - s c h e d u l e r  t o  make t h e  most e f f e c t i v e  u s e  of' SAMMIE. 

A new s c h e d u l i n g  program, SAMMIE 11, 3.s be?.ng con- 
s t r u c t e d  for the ATM e x p e r i m e n t s .  The expe r imen t  r e q u i r s r n e n t s  
for ATM a re  t i e d  to t h e  random o c c u r a n c e s  of s o l a r  a c t i v i t y :  
SAMMIE I1 w i l l  i n c l u d e  t h e  c a p a b i l i t y  t o  s i m u l a t e  t h e s e  random 
o c c u r a n c e s  as w e l l  as t o  accoun t  for un ique  c h a r a c t e I > i s t f c s  o f  
t h e  ATM e x p e r i m e n t s .  

A .  E. Eaker  , 

ABR 10 2 5 -DJ B-d c s 

At t achmen t s  



, 

. . . .  

. . .  

. . .  

, - .  

. .  

. . .  

. .  

. . .  

. - ,  

. .  
. .  

_- 

. .  

. .  

I 

. .  

. . . . .  

. . . .  

, -  

. . .  

. -  

. -  

. 

. . .  

. .  

. . . . .  

- - .  

. .  

. .  

. . . .  

. . . .  

. .-. 

U 

U . 
- 
c 
c 
LA - 
a 
C 

ff- 

i 
i 
i 

j 

i 
1 
! 
i 
i 

I 

I 

j 

1 
I 
I 

I 

L.' 
I ,  i 

. .  
h . .  





ATTACHbENT 

The a t t a c h m e n t  t o  t h i s  memorandum cont?.l  n s  workin.y 

p a p e r s  t r a n s m i t t e d  by t h e  writers t o  Messrs. J .  S t e e l e  a n d  

C .  Hassler  of the Mart3.n Marietta Corpora t ion /Denver  D i v l s i o n .  

These working p a p e r s  summarize a s t u d y  p l y p a r e d  by D. J .  B e l z  

c o n c e r n i n g  t h e  crew-time c o m p a t i b i l i t y  o f  e x p e r i m e n t s  presently 

assigned t o  t h e  AAP-l/AAP-2 mission. 
r’ 

. 

, 
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